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Preface 


A number of public policies and programs are designed to 
redistribute income towards low-wage earners. In some instances, 
the major objective is to lessen poverty while in others, it may be 
simply a positive side effect. In either case, the public policy 
analyst frequently faces the task of assessing the overall redistri- 
butive impact of such measures. Where the benefits of such policies 
and programs accrue to individuals, the quantification of the impact 
is at times cdémplicated by the fact that the concept of poverty is 
usually defined in terms of family income. However, little quanti- 
tative investigation has been done in Canada of the relationship 
between individual wages and family income. If the correlation is 
weak, benefits targeted upon low-wage earners may not serve to 
redistribute family income to a significant extent. 


In this paper, Professor Wayne Simpson of the University 
of Manitoba examines the relationship between wages and family 
income in Canada for the year 1970. Using special tabulations 
prepared by Statistics Canada from the 1971 census of Canadian 
households, Professor Simpson was able not only to investigate the 
aggregate wage-family income relationship, but also to disaggregate 
the result by age, sex, family size and provincee His investigation 
demonstrates that there are significant numbers of low-wage indivi- 
duals in high income families for all categories of workers and 
family sizes (with the obvious exception of one person families); 
that the probability of a low-wage individual being in a high income 
family rises as family size rises; and that the probability of low- 
wage individuals in high income families is higher for young workers 
than for adult females, and higher for adult females than adult 
males.- Given these findings, Professor Simpson concludes that the 
redistributive impact of labour policy directed at low-wage workers 
may be lower than policy analysts believe because the correlation 
between low wages and low income is not as strong as generally 
presumed. 


RoW. Crowley, M. Mueller, 
Director-General, Director, 
Central Analytical Services. Economic Analysis Branch. 


January 1981 
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Introduction 


Wages and salaries are clearly the most important single 
component of personal income in Canada.! Consequently, there is 
general concern about the effects of labour policy on the distribu- 
tion of family income since family income is one conventional indi- 
cator of social welfare. A common argument for effective minimum 
wage legislation, for example, has been the reduction of poverty 
(Canadian Association of Administrators of Labour Legislation, 1968). 
The Canadian unemployment insurance program, as a second example, 
sees the mitigation of poverty as one of its objectives (Unemploy- 
ment Insurance Commission, 1977), likely because loss of employment 
income is perceived to contribute to financial hardship for low- 
Wage workers, who have a greater probability of becoming unemployed 
(Osberg, 1979). In both cases the concern presumes a strong corre- 
lation between the relative size of an individual's wage and the 
relative size of his family's income, although there is no Canadian 
evidence on the nature of the actual relationship between these two 
variables. This study seeks to remedy this deficiency. 


A strong correlation between individual wages and family 
income need not existe Family income depends not only upon the 
wage level of any member but also upon his total hours worked, 
the earnings of other employed family members, and the amount of 
unearned family income in the form of transfer payments, net income 
of unincorporated businesses, and investment income. The existence 
of more than one employed family member is particularly interesting 
and will be the main focus of this paper.e The second earner in a 
family can generally be identified on the basis of age and sex as 
being young and/or female. These second earners are likely to have 
less work experience and formal education _than adult males.“ They 
are therefore likely to earn lower wages,~ but the existence of other 
earned income in the family means that the correlation between the 
relative wage levels of second earners and their relative family 


lWages, salaries, and supplementary labour income comprised 70 
per cent of personal income in 1971 and 1977. See Statistics 


Canada, National Income and Expenditure Accounts, 1963-77 
(Catalogue no- 13-201, Ottawa, 1978). 


2This distinction between primary and secondary earners on the basis 
of age and sex has been conventional among labour economists since 
Mincer (1962). For evidence of the difference in work experience 

among adult males and females in Canada see Denton et al (1976); for 
excellent evidence from the United States see Mincer and Polachek 


C1972) 


3The effect of education and work experience on wages has been 
extensively studied in the United States by Mincer (1974) and 
in Canada by Kuch and Haessel (1979). 
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income levels could be lowe Also, since there has been a substantial 
increase in the participation rates of youths and adult females since 
1971, this correlation may be declining over time. Thus, it is hypo- 
thesized that the relationship between wages and family income dete- 
riorates for youths and adult females and deteriorates as family size 
increases due to the greater likelihood of the existence of second 
earners in the family. 


Stigler (1946, page 363) argued that “the connection 
between hourly wages and the standard of living of the family is... 
remote and fuzzy," but he provided only weak, indirect evidence on 
the matter. Gramlich (1976) found only weak correlation between low 
wages and low family income in the 1973 Current Population Survey in 
the United States. Thirty per cent of low-wage workers were found to 
be teenagers, who were more likely to be in families with incomes 
above the median than below it. Another 50 per cent of low-wage 
workers were adult females, who were more likely than adult males 
to be in families with more than one earner and hence more likely to 
be in a family with income above the median. Only 20 per cent of 
low-wage workers were adult males, in which case the correlation 
between low wages and low family income is the strongest. Even in 
the case of low-wage adult males, however, almost 25 per cent lived 
in families with incomes above the median. 


This study expands Gramlich's work in two ways using data 
from the 1971 Census of Canada.e First, Gramlich ignored the effect 
of family size on the relationship between wages and family income. 
This study examines the effect of family size, both because it may 
be an important factor in the relationship and because it is the 
usual basis for the determination of poverty and hence the welfare 
implied by any particular level of family income (see Table 2 below). 
Secondly, Gramlich did not examine regional variations in the rela- 
tionships due, for example, to differences in industrial structure 
or social policy. Such regional variation is important when labour 
policy is regionally differentiated as it is in Canada.- This study 
therefore disaggregates the results by province. 


The remainder of the study consists of four sections and 
three appendices for data presentation. The first section briefly 
discusses the data base and presents some relevant data on low-wage 
and low-income guidelines. The second section analyzes the wage- 
income relationship by age-sex category, family size and province. 
The third section examines the policy implications of these results 
for raising low incomes by boosting low wages. The final section 


summarizes the results and provides recommendations for further 
research. 


I. The Data Base 


The source of the data for this study is special tabula- 
tions by Statistics Canada from the 1971 Census of Canadian house- 
holds. The 1971 Census contains information on individual charac- 
teristics such as age and sex and on the size and total income 
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in 1970 of the family to which the individual belongs, but not on 
individual wage rates per see These rates were estimated from addi- 
tional Census information on earnings in 1970, weeks worked in 1970, 
and hours usually worked per week. The midpoints of the categories 
of hours worked per week and weeks worked in 1970 for each individual 
were multiplied to estimate hours worked in 1970 and hence an hourly 
wage rate given his earnings in 1970. 


One known source of bias should be considered. Statistics 
Canada advises that the data on hours worked is biased upward for 
youths in the year they leave shcool because of an overestimate of 
weeks worked and/or an overestimate of hours worked per week prior 
to leaving school. This implies that estimates of youth wages will 
generally be biased downward; that is, the number of young workers in 
any low-wage category will be overestimated.” The income distribu- 
tion for these youths misplaced in the low-wage categories is not 
known, however. 


Guidelines on low wages and low incomes 


For the purposes of this study it will be useful to estab- 
lish some guidelines to distinguish low wages and low incomes. The 
best guideline for a lower limit to wages would be the 19/70 minimum 
wage for the jurisdiction in question. These wages are presented 
in Table 1. A comparable limit for family income is the low-income 
cut-off calculated by Statistics Canada from the 1971 Census. These 
incomes are presented by family size in Table 2. 


An upper limit to what might be considered low wages 
and incomes would be the median wage and family income levels in 
Canada, which can be estimated from the data.e The median wage is 
estimated to be $2.62 while the median family income is $9 306 for 
all families. 


Subsequent sections will be concerned in particular with 
low wages in the range from the minimum wage to the median wage. 
They will also be concerned with high incomes with reference to the 
median (rounded up to $10 000) or the low-income cutoffs. 


4This assumes that the distribution of hours and weeks worked was 
approximately uniform within each category. This assumption is also 
maintained to calculate median wages and incomes on page 5. 


50verstatement of hours plus evasion of minimum wage legislation must 
account for most wages below all provincial minima (that is, below 
$0.80). Regardless of the reason, the primary effect is among young 
workerse (See Appendix 1). 


cee 


Table 1 


1970 Minimum Wages Rates* by Jurisdiction 


Jurisdiction Adult Rate Youth Rate 
$ $ 
Federal P45 1.20 
British Columbia 1.42 eere 
Alberta 1.40 e225 
Saskatchewan Wo 2S Heko 
Manitoba Wes iL ls! 
Ontario ig SiS be2l 
Quebec 1.28 1.08 
New Brunswick Wg ls ile hs 
Nova Scotia 125-¥.00" 1.00-0.80# 
Prince Edward Island 1.25-0.954 1.00-0.90% 


Newfoundland 1.18-0.934 0.78-0.58% 


*Average rate calculated for time period of Jan.l- 
Dec-31, 1970. 


Separate male and female rates, respectively. 


Source: Labour Canada. 


Table 2 


Low-Income Cutoffs from the 1971 Census 


Family Size Low-Income Cutoff 
S 

One person 22013 

Two persons Ss see ie ps) 

Three persons 4 026 

Four persons 4 697 

Five or more persons 5 368 


Source: Statistics Canada, Income Distributions by 
Size in Canada (Catalogue no. 13-207). 
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Lie he Wage-Income Relationship in Canada in 1971 


The data on family income by wage category is summarized 
in a series of frequency distribution tables for each province and 
for Canada for four age-sex categories in Appendix 1 (all workers, 
youths 15 to 18 years of age, adult females over 18 years of age, and 
adult males over 18 years of age) and for six family size categories 
in Appendix 2 (all workers and families with one, two, three, four 
and five or more persons). From this data certain trends are clear. 
In particular, low-wage individuals are not confined to low-income 
households; that is, the entries in the upper right-hand corner of 
each frequency distribution table are not negligible. For example, 
for all workers in Canada about 10 per cent in each low-wage category 
up to $2.00 per hour? were in families whose incomes exceeded $15 000 
per year; and 25 to 35 per cent were in families with incomes over 
$10 000 per year (the first category above the median family income 
level). 


Table 3 breaks down these figures by age-sex and family 
size category for workers earning less than $2.00 per hour in Canada 
invl970. 


Table 3 


Percentage of Low-Wage Workers (Under $2.00 per Hour) 
in High-Income Families 


% in families with incomes 


Category Observations over $15 000 over $10 000 
h i 
All workers WD SHES! IONS: 10 30 
Young workers 343 810 20 48 
Adult females 1 4887370 9 32 
Adult males 836 995 8 19 
One-person families 438 410 0 0 
Two-person families 435 465 2 7 
Three-person families 407 325 8 29 
Four-person families 395 620 15 43 
Five-or-more-person 
families 6925 2)3 Pai' 50 


el i na i lea cen cds cane. Sia cw a a ne 
Source: Appendices I and II. 


6This representative low-wage cutoff is about halfway between the 
1971 federal minimum wage and the 19/71 median wage. 
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Organization of the data in this manner establishes a 
Bernoulli process in which the proportion of low-wage workers in 
high-income families is a binomial parameter. That is, each low- 
wage earner has some probability p of being in a high-income family 
(over $10 000) and probability l-p of being in a low-income family. 
The three hypotheses discussed in the introduction can then be tested 
(Kazmier, 176-180, or Mendenhall and Ott, 176-178 and 200-205): 


(1) There are some low-wage individuals (less than $2.00 per 
hour) in high-income families (more than $10 000 per year) 
in every category except one-person families possibly. 

That is, all estimates in Table 3 are statistically signif- 
icant from 0% at the 1 per_cent confidence level where the 
sampling error is 2.33 Cena » Pp; being the sample 
proportion and n,; the number of observations. The sampling 
error is always less than 0.2 per cent in Table 3. The 


test is not applicable in the case of the one-person 
families. 


(2) The probability of a low-wage individual being in a high- 
income family rises as family size increases. That is, 
1é py=y,/ni, i=1,2 is the proportion of individuals in 
group i with low wages and high incomes, then we can reject 
the hypothesis that Ble at the 1 per cent level of 
> 


confidence if z 2.5 where z= PP, 


Ys p(1-p)(1/n,+1/n,), 


where p=y,;+y) + The null hypothesis is rejected in pair- 


n,tn 
wise comparisons by ascending family size in Table 3. 


(3) Using the test in (2), the probability of a low-wage indi- 
vidual being in a high-income family is higher for young 
workers than for adult females and higher for adult females 
than adult males at the 1 per cent level of confidence. 
These results correspond to Gramlich's (1976) findings for 
the United States. 


Choices of other wage and income cutoffs do not affect’ the 
results. 


Table 4 presents the percentage of low-wage individuals in 
high-income families by province. The results are consistent with 
the results for Canada as a whole in confirming hypotheses (1) to 
(3) for each provincee Of course, in provinces with higher average 
family incomes such as Ontario and British Columbia, the proportion 
of low-wage workers who are in families with an income of $10 000 or 
more per year is higher. 
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In addition to the fact that the average income varies by 
province, making interprovincial comparisons difficult, the concept 
of low income also varies by family size as shown in Table 2. This 
makes comparisons by age-sex category difficult since, although low- 
wage earners are likely to have higher family income the larger the 
family, larger families have higher low-income cutoffs and are there- 
fore perceived to need more incomee To take these factors into 
consideration, percentage frequency distributions of workers below a 
certain wage in families with incomes below the Canadian poverty 
level, twice the poverty level, and the average provincial income for 
their family size were estimated from the data. The results by age- 
sex category and province are presented in Appendix III. 


The results in Appendix III generally confirm the previous 
results that the proportion of low-wage earners in high-income fami- 
lies is greater for youths and adult females than for adult males. 
Adjusting for differences in family size does, however, now make 
the probability greater for adult females than youths in many cases, 
for example Newfoundland, Nova Scotia, New Brunswick, Manitoba and 
Saskatchewan in all cases and Canada as a whole for the poverty 
level. (We are ignoring any bias in youth data mentioned on page 3.) 
It would appear, therefore, that part of the reason for low-wage 
youths being more likely than adult females to be in high-income 
families is that they tend to be in larger families whose low-income 
cutoff and average income are higher. 


III. Net Redistributive Impact of Boosting Low Wages, 
1971, with Projections to 1979 


One method of assessing the impact of wages on family 
income distribution is to consider the net redistribution of family 
income below the median or some other suitable reference income level 
(Gramlich); that is, to consider the percentage of low-wage earners 
with incomes below the median minus the percentage with incomes above 
the mediane In this case we have used the provincial averages rather 
than the medians due to data availability. Since the average gene- 
rally exceeds the median for income distributions (Atkinson, 1975) 
the choice of the average here will yield a higher net redistributive 
effect. The results are shown in Table 5. 


If $1.00 provided to a family above the median completely 
offsets the redistributive impact of $1.00 provided to a family below 
the median (as Gramlich argues), then the net redistributive impact 
shown in Table 5 indicates the proportion of each dollar directed 
toward low-wage earners that would actually contribute toward income 
redistribution. Three points can be made here. First, only 29¢ out 
of every $1.00 directed toward low-wage earners in Canada contributes 


7Quasi-cubic hermite interpolation (IMSI subroutine IQHSCU) was used 
to estimate the frequencies from the calculated frequencies for the 
income categories available. 
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toward redistribution. Secondly, that figure is much lower for 
youths (about 9¢) and adult females (21¢) than the average. Thirdly, 
that figure varies substantially by province, from 33¢ in Ontario 
and 3l¢ in B.C. to 16¢ in Saskatchewan and 17¢ in Manitoba. To 
reiterate, these figures would be lower if the median were used as 
the reference point instead of the average, although the redistribu- 


tive impact for adult males is already lower than Gramlich found for 
the United States (page 2). 


Table 5 


Redistributive Impact with Reference to the Average 
Income for Low-Wage Earners (Under $2.00 per Hour) 


% Below Average Redistributive Impact# 

Jurisdiction All Youth Females Males All Youth Females Males 

he h ve vA xe ip h yA 
Canada 64.5 54.6 60.4 74.4 29.0 9.2 20.8 48.8 
Newfoundland 63.3 57.9 50.4 74.6 26.6 Sy ots! 0.8 49.2 
PELs 61.1 54.6 Sieh 68.3 dee. 9.2 beet 36.6 
Nova Scotia 62.7 56.7 EPiow 71.8 2564 13.4 11.4 43.6 
New Brunswick 59.3 Doel 50.7 69.4 18.6 10.2 L4 38.8 
Quebec 63.0 Sa? 58.8 69.8 26.0 10.4 Lice 6 39.6 
Ontario 66.5 562 65.0 1343 3320 10.4 30.0 Dive 2 
Manitoba 58.8 54.4 52.2 Tale! 17.6 8.8 4.4 42.2 
Saskatchewan 58.1 53.4 50.4 69.3 16.2 6.8 0.8 38.6. 
Alberta 63.3 54.6 5865 71526 26.6 9.2 L730 Die 2 
BeCe 65.5 Doe2 63.1 76.3 31.0 10.4 2602 52.6 


4If the % below average income is x, then the % redistributive impact is 
x-(100-x)=2x-100. 


Source: Appendix III. 


The hypotheses tested in the second section suggest that 
the net redistributive impact may have changed since 1971. Consider 
the fact that adult female Labour force participation rose from 
40 per cent in 1971 to 48 per cent in 1979 and youth participation 
rose from 42 per cent in 1971 to 52 per cent in 1979 while adult male 
participation rose only from 81 per cent to 83 per cent during the 
same period. From the third test on page 6, one can predict that 
this shift in labour force composition reduced the net redistributive 
impact. Conversely, the fact that average family size has fallen 
slightly from 2.76 persons to 2.71 persons as of the 19/6 Census can 
be expected to increase this impact, according to the second test on 
page 6, and offset the effect of changing labour force composition. 
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To illustrate the nature of the change in the net redis- 
tributive impact in the past decade, assume that the profile of low- 
wage earners (under $2.00 per hour) has changed in the same manner as 
the profile of the labour force. (Since youth and adult females are 
more likely to earn low wages, as discussed in the introduction, 
this assumption is likely to lead to a conservative estimate of the 
decline in redistributional impact attributable to this shift in 
labour force composition.) The change in the profile of low-wage 
earners and the net redistributive impact are shown in Table 6. 

An apparently conservative estimate of the decline in the impact is 
from 29 per cent in 1971 to 27.8 per cent in 1979. Lower average 
family size in 1976, reflecting both fewer large families and fewer 
single individuals, was estimated to have had little effect (less 
than 0.2 per cent) in counteracting this decline. 


Table 6 


Projected Changes in the Profile of Canadian Low-Wage Earners 
and in the Redistributive Impact Between 1971 and 1979 


% of Low-Wage Earners Redistributive Impact 
Type of Worker 1971 1979 Difference 1971 1979 Difference 
h h h yi h h 
Youth 14.5% 15.8 ih ) 
Adult female S0e2m ao2ec 2.4 29.0> 27.8 -1.2 
Adult male 35 31.6 -3./ 


*The relatively low figure for youths compared to Gramlich's findings 
for the United States (page 2) is due to the fact that Gramlich 
includes 19 year olds in his youth category.e The cutoff of 18 years 
was based on the predominant definition of youth for minimum wage 
purposes in Canada. 


b é 
The total impact is the weighted average of the impacts for each 
group, the weights being the proportion of all low-wage workers 
belonging to that group as given on the left-hand side of Table 6. 


Sources: Appendices I and III. 
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IN es Summary and Suggestions for Further Research 


This study has used special crosstabulations from the 
1971 Census of Canada to examine the relationship between low wages 
and low incomes. It finds that low-wage individuals often reside 
in high-income families, particularly if they are youths or adult 
females or if they reside in large families. As a result, the redis-— 
tributive impact of labour policies directed at low-wage workers, 
such as minimum wage or unemployment insurance legislation, may be 
lower than palicy analysts expect because the correlation between 
low wages and low incomes is not as large as is generally presumed. 
Whether the redistributive impact is still sufficient, along with 
other benefits of such policies, to make current labour policy orien- 
tation attractive is a decision for policy-makers, ® as is the choice 
of what constitutes low wages and low incomes. The analysis here is 
designed to illustrate simply the usefulness in policy evaluation of 
information on the relationship between incomes and wages. 


More research should be conducted in this area for two 
reasonse First, the information available for this study was aggre- 
gated considerably by wage and income categories and restricted to 
crosstabulations by province and age-sex and family size categories. 
Microdata, including more characteristics of workers and families, 
and perhaps concentrating on individuals who receive benefits from 
particular government programs, would extend the scope for analysis. 
Secondly, the data should be updated to reflect possible changes 
in the wage-income relationship since 1971, particularly the shift 
in labour force composition which has likely reduced the proportion 
of low-wage workers who reside in low-income families as projected 
in section III. This projection should be verified from the 1981 
Census, but it would be surprising if the net redistributive impact 
of labour policies to boost low wages was as large in 1981 as in 
1971, given the statistical analysis in section II- Hence any 
policy problems raised by this study are likely to have become 
more disturbing in recent years. 


8The benefits of labour policies must be compared, whether impli- 
citly or explicitly, with their costs in terms of labour market 
efficiency. Neo-classical economic theory indicates that these 
costs are generally significant. This paper, in addition, suggests 
that the redistributive benefits of labour policies may be smaller 


than is generally expected. 


a Wier 
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Percentage Frequency Distributions of Hourly 
Wages by Family Income for Six Family 
Size Categories, Canada 
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